ABSTRACT
INTRODUCTION
In the past few decades, the issue of overweight and obesity has become a serious public health concern throughout the world. In India, 5% of the population is obese. Obesity is not an immediately fatal disease by itself, but is a risk factor for wide range of serious non-communicable diseases in Indian population. 1 Our study was done among a rural population of Tamilnadu where no such previous studies have been carried out in the past. Obesity is most widely measured in terms of body mass index (BMI). 2 According to the WHO the desirable BMI cut-offs for Asians is considered to be between 18.5 and 22.9 kg/m 2 . A BMI of 23-24.9 kg/m 2 is considered as overweight and >25 kg/m 2 as obese. 3 Although the terms overweight and obesity are often used interchangeably, overweight refers to an excess of body weight compared with height; obesity refers to an excess of body fat. 2 Diabetes mellitus (DM) is a chronic progressive metabolic disorder characterized by hyperglycemia mainly due to absolute (Type 1 DM) or relative (Type 2 DM) deficiency of insulin hormone. The needs of diabetic patients are not only limited to adequate glycaemia control but also correspond with preventing complications; disability limitation and rehabilitation. 4 Throughout the regions of the world, the burden of hypertension (HTN) varies remarkably and is a serious public health problem in both developed and developing countries. Both systolic and diastolic HTN are important predisposing factors of cardiovascular disease (CVD), chronic kidney disease and stroke. 5 BMI is directly and independently associated with morbidity and mortality in HTN and type 2 DM patients. 6 If the relationship between obesity and the risk for HTN and diabetes is not assessed early, it might lead to micro and macro vascular complications. The association of BMI with HTN and diabetes has long been the subject of epidemiological research, but it has not been sufficiently explored in rural population. 7 Overweight/obesity is an important modifiable risk factor for cardiovascular disease (CVD) and other chronic diseases. [8] [9] [10] [11] Excess weight has been shown to be associated with increased prevalence of type 2 diabetes, HTN, dyslipidemia, metabolic syndrome (MetS) and certain cancers; while weight loss dramatically reduces these obesity-related diseases. 12, 13 These diseases have become the main cause of death worldwide.
14 The aim of the study was to examine the association between obesity and its comorbidities co-morbidities like diabetes, HTN and anemia among rural population.
METHODS
A one-day camp was organized in a small rural village of Tamilnadu after obtaining permission from college authorities and village panchayat administrators. A cross sectional study was carried out in 215 participants, who attended this free medical camp at Thattankuttai village, belonging to the age group between 18-80 years. Gender-wise distribution of 215 subjects was 154 males and 61 females. Height was measured using height measuring scale with 0.1cm division value and weight using potable weighing machine without shoes. Blood pressure (BP) was determined using digital sphygmomanometer. Normal BP is defined as <120/80mmHg, pre-HTN as 120-139/80-89 mmHg, stage I HTN as 140-159/90-99 mmHg, and stage II HTN as equal to and above 160/100 mmHg. 15 Random blood sugar (RBS) was determined using glucometer. Anemia was measured using hemoglobinometer and classified as mild (males: 11-12. 9gm/dl; female: 10-11. 9gm/dl), moderate (8-10. 9) and severe (below 8gm/ dl) anemia. BMI was calculated using the formula: weight (kg) / height (m 2 ) and classified as normal (18.5 and 22.9 kg/m 2 ), overweight (23-24.9 kg/m 2 ) and obese (> 25 kg/m 2 ). Prior written consent was taken from the participants. Data obtained was analyzed by using percentage and mean.
RESULTS
All the participants consenting for the free medical camp were divided into 44 groups, based on BMI, namely normal, underweight, overweight and obese. Among 215 participants screened, overweight and obese subjects comprised 14.4% and 60.46% respectively. Obesity was found to be predominant among women (62%) than men (59.7%). Overweight was found to be predominant among men (14.28%) than in women (13.11%). Occurrence of underweight subjects was 1.86%. Gender-wise occurrence of study population is shown in Table 1 Table 3) . Among normal weight subjects, only 6.12% were observed to be in diabetic state. The remaining populations (83.67%) had normal blood sugar level and 10.20% were found to be in pre-diabetic state. In case of overweight and obese subjects, the percentage of population in normal, pre diabetic and diabetic condition was 74.19%, 16.12%, and 9.67% and, 70.99%, 14.15% and 14.15% respectively (Table 4) . (Table 5) .
DISCUSSION
Out of the total population studied, there was more number of obese and overweight populations than that of normal and underweight. Female obese population was more predominant than male, but in overweight category, males dominated the females. Jayasingh et al. has already showed that the prevalence of obesity and overweight was more among females than in men, but in the current study prevalence of overweight was more among males. 7 In our study, obese population was more prone to hypertensive condition than that of normal weight population. Similar studies conducted by Lie et al. also found that prevalence of HTN was higher among over weight and obese population. 16 The percentage of diabetic patients was more in overweight and obese population than in normal weight population. Jayasingh et al. Shiju et al. and Lei et al. have has already showed positive association between increase in BMI and diabetes. [16] [17] [18] Overweight and obese population were less prone to anemia than that of normal and underweight population. Similar observations were found by various other authors like Malhotra et al. and Bhattacherjee et al. that there was a significant association between hemoglobin (Hb) level and BMI. With the increase in BMI, Hb level increased significantly.
19, 20
Thus SBP, DBP and RBS were significantly elevated in obese subjects than in normal BMI subjects (control) but anemia was more prevalent among underweight (100%) and normal weight (81.61%) than in obese patients (59.53%).
Thus, it may be concluded that a fairly high prevalence of overweight and obesity among Thattankuttai population was observed. Among 215 participants screened, overweight and obese subjects comprised to 14.4% and 60.46% respectively. Prevalence of obesity was found to be quite high in this rural community. Increase in body weight may also be due to the changes in lifestyle factors which, have also started impacting the rural community, like fat-rich diet, more usage of alcohol and tobacco, increased energy intake and low energy output due to lesser involvement in physical activities. 
CONCLUSION
The results showed a higher trend of HTN and diabetes and decreased trend of anemia with increase in BMI. Overweight and obesity has become a major health problem in this rural community. Periodic health camps can be conducted at different places throughout India as it will help to detect diabetes, HTN and anemia in undiagnosed population and thereby preventing the disease progression and complications.
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